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(57) Abstract: 



PURPOSE: An one-chip optical 
device having a complex 
function is provided to make a 
diffraction grating in a part of 
radiant light area, so that radiant 
light area and convergent light 
area are optically divided each 
other. And the structure is 
provided to replace former 
optical device for radiant light, 
light output detection, 
convergent light with one 
complex function having optical 
device by inserting light output 
detection area between radiant 
light area and convergent light 
area. 



CONSTITUTION: An active layer 
(4a, 4b, 4c) is separated to a, b, 
and c area so that bandgap 
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energy is small by stages to longitudinal direction of resonator. A p-electrode( a, b, 
c) has radiant light area, tight output detection area, and convergent light area, when 
the separated active layers(4a,4b,4c) are isolated electrically. A diffraction grating 
(12) for reflecting optically divides a semiconductor laser(LD) and photo detection 
(PD) near the active layers(4a,4b,4c). An isolating areaO 1) electrically divides the 
radiant light area, light output detection area, and convergent light area separately to 
vertical direction near the active layers(4a,4b,4c). 
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e ^sg ems W9. §rt[g a e»s s«a-2i &ai 21^01 sa a (chip) moii s*»s dpis »±»2i ^^oii ^t! s^s/h. »e« 

5II0IX|(LD)£| £101 SS^^I(PD) 2Ef6f^ ^XISPI ¥I3H LD'SSJISJ £3* }ieeo£A|SI <&I>f8 ^hXIfe Ui^XiS LD S 

«oj o, ¥0|i &£6HL BlttS LD£(- §1§ PD A^ 0| Oil LD2J Sf^f S4*6>0| 3 § 6t 2! AJ eAjCHI LD2J ^0| PD SJB»fe: »B 

m-posj gsjg ^ae a* ^§°5 sum. mm 1.3^ n^ssj 3 ^ ^ ^ <m . 1.550m mssi g ^ai ^ 1 .3^ 

a AHPI Si JI^S MAI Oil ^St2^Mj, a£» 01£I3H» AlSSfllHSI SgAJ Bi^lSI ^£01 ^SoHXIH 9^01 teO*Xlfe 
8HQ. if m^'Xf^CHIAH 2S*5|£| B^D\m ^£ol = IWm LD. PD §J m-PD CMxIIB 4* aUFM ^SCh 

QiHE 



S All A| 

£ 18 3ISSI g^ft 

£ 2^ g ^gOI ?§£Jb a 4: If ^£E. 

£ 3 a CHI AH 3ife g V g Oil g/dl £AI Oj|A|£. 
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* ES2I ^2¥g0)l CH*i ^£21 gg 



1 : St fits gfEHI PIB 2 : 012H*i SEHEs 

3 
5 



P~2^ 10:n-S = 



7 
9 

11 : 9 8 12 : £11 3<XI 



13 : CHI XI ±m 8 14:I2B 
15 : IHIAKMesa) 

ft' gs a ^25! 

gfgoi ^oi-fe:- % □ sot si sen 51^ 

B SfSS Efl§ sas s -ai SAIOII 3IXI& E!i S(chip) Sil) ^2011 BS 301 P. 

s£h°i a±»t ^ifeoii wei 4=« a s§« uaisss j He ^ JfS a^sa. 

^^nFf^^r^l^.f^ L,Se ai0IXH < laser di °de. 0181 LD£I SI>Pl V3 71*8 LHH^o, e ^jj S 

*^^^ ( 2 tSr^^^r* 31 ^ 010 diode - 0,Sf *>» *™ ^ ^ 3 ™* ™« »«« » 

&! A|^S S ?Solfe i^CHIE g 25 £Aj S LD. » 2S po a SS2! LDa g s ^ s &A | SP | „ & 2L|Q p , )s 

sew cos ai-s94 uis as s sxisi ms»m mm 4= git s«sof.-»sa. 1 HJ 0 ^*- Af 

Ais sssi msi Dsawfecii. on» sen 2si-si s 22 niss 1.3^011 3 221 isl 7?5^ch1 »se^ -^V-aa 

CIS 3IS2I LD 3|fe2| g^XI -? 51 E S AH . SUfg 91 OH 0l£H** geHHSei 3SSS &§i(2) 012H^ SSDIS*(3) 

XI(ndge)S ^£!A|?J 9 □ S£IOIOIE(polyimide) Efe «JI 2 (semi-insulating) »t£H| IH12I S2!S(8)£S OH US* gEHM 

p-2^!(9)B CHIAI 6f^°l 253 011 gJHAH g^£|3. n-2 = (10)S 01012! CHI SSSCh 

P-S^0fl gf^. n-a^CHI S = S S-S101 S^B ^aSFS. LDCHIAHEI ®m 3£fe (HI MB SSHAH 01^01 Xl°£ CM) Al^ D^U\ 

S 01 = 011 2ISH isS^S SIS SSS ^^Jl'2£fe 2| go, gi§ XW] * gg|- iEffl§i . iE „ Ei S g B0 | »Of*00 2I8H/H 

019IAH ^gj^ 2S1S¥E1 *S S^A|3|fe &^*°J gHE 2S(band gap) CHIUXI& S EH CHI met g 3 (bulk) SSI 3^ Sl^gSI 

ds a>xi ^gsi 3^ ai lhxh eis &xi ^sssi 3 ^ ^gssj ¥JHI i a§H Slam ^ o^oi 

»«»fc U1§ CUSS 01 ffl= g" CHI L1 XI CHI SI8H SgSCI. »• * ° -° w J 0H - =, 01 -,01 

01l« SCH B^SSI SHE a onUXIS 0.95eVS ^g(g in 01 SSiS 2SE 2g CHI Ld XI CHI CHSSIfe 1 .3m HISCHCHI g|«i g 0 ,=g j ixi0 , 

St S2S%5S BS - " ( " iL ™ § nf§a ti,6HAHS ■**" u - - s 3J DfS2J * 01 sS"fc isT^ ial 

OI^IAH &OI E 121 LD ?5I 9|feg ^Xlfe PD ^5££ figOl ^IsSIQI. 



^ E 121 ««B2|_e!!E 2S CHIUXIfi 0.75eVS XH|2fSI2. LDCHI ^g}gf£| 2^8. p-2^CHI S^. n-2^CHI gl = S 2^ s *.^*o, B „ c 
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SE» mgmS} ^ £ 23 OH Li XI A-\k CH 5? ^S^SI SISI 9|X|^ 3j§ «S6K)1 LD2I POm o[U2\ ^±X\ g^3|0il S^AI^o 

£Mi, &u*g S^d. SlUS g^£J ^l^e ^AlOil 4*tS8*fer 3>|^ ?^6f^ GHOIIfe LD g S» CHI AH g^sj BmSU 3/*n) ^0! § 

mS(1.55/fln) 4*S2| PD S^OilAH £^ S^£I01 LD ^*!0I m^B\D\\ U 0K-I&I- PD2I- i?.sf£|CH £t=££] J|^£ M^0| £Jfe ^a^oi 



sxiisis aiiaspi ?i6H e »ss. w» a«a 4^3 s^oi /ds 4^ »e» gfia^£i a*¥oi[ mm^xim 

»». g<* AhOI CHI iSi SQ!« ^gj»o£J*l 8HBKO. 

- »0I PD SflfSfb >!M gJXISPI ^ LD g^l^lSJ e« }i|^o^ A ^ g^f S|g2!#g LD S 9{ g ^«!¥01l § 

^mH. BUIS LD2I SiihS PD AhOJ CHi LD2| S^6F3 SSo^/d ^AICHI LD2| ^01 PD 2ul£l^ 5i XlBo}-^ m-PD g 

oiu 4oo~50o/im soisi ^&j\m d\x\^ ^mj\^ m±xm m^mou sichah soi agog ^ 300^. 50^ ^ 100/^ §£°i fl - 0 | 
s s^s g«e §»e * £he a oiiLixi^ o S ^ohie= tfs§i n§ ^smoi ^ ams are. s§ » sms 4^321 



^*!« bsspi ^ish s ^§8. eh&ssi %oii ^3 ji^g »as(4a)a. msmow eiawa asai ^101 xh (LD)sh 

SS»I>I(PD)« P^25 ^£161^ y^g £|§2!XK12)£K LD^ PD AhOI Oil mX\mO\ PD gjAWfe §ni§^ §4=61X1 8f 

(4b) a. eis ^ — a§ ^hxi »£»2T8 s^e ouj^i- *s»-aoii-?i3ti8HM li^i z\m nom iw mgmiic) 

9^(1 w, ^^t? bioioi^s. s si ^ g«s «^ir ^oioi^^i- ei^hsis^ gr^a e^oii p-s^^^ 0 i 

oiah Est g^moi s is§ ^ ah si gsas cfsa aa. 

01^ 7|^E| BS a OllUXIg P^ZI^ t^ii ^FXI^ g 4: XI Oil tiimoHAH g^^l ^01 ^i^o^ bH^ ^ on u xi 9 F B^l^o^ ^oni^ 
432J ^l^g ^ISiCK 

oi^iah i.3/« wssi §you me w» ^i^e ^lym^ «ge?4a)£ 1^21 rfksm. 1.55^ a^sioi ^^ai^pi ^isn 0 95ev 

oj bjc gHg ^1X101. 01 S^°| ^01^ 1.3/im m^£| ^ CHI fe^th.^ 0|^M>^| ^|6H 300/^m ^CH&CK 

0IHH 300//mo| LD gSi g « Oil &j g & 150/^1 ^0|£| g^Oil 1 .3>^S|\&i« v ShAtS ^I§^XK12)S S^SOil 21^o[0\ M&m°^m 

LDSj ^201 ^ M 3 HI SI^^X^ ^^£1^ g&^IOIIAH SJ 0] L\D\\ oFOj' LD, PDS«i AH S ^^og ^dieCI. 

LD. PD S« AIOIOII^ y JE £j CHI Ld XI 0.85eV^AH LD 5C[^ ^H, PD fiCIc ^ ^ SI S^(4b)M 50/^m s 01 £ tiHxIE^^MI PD 
fflAJWfe 1.55^n SlilSHJ SAjg^ e^mXI 8>°2AH ^¥ SiSOl PD 2nh5l^ LD2J S^S^d SS5|^ D\^m 

1.55^2] ^ CHI 4=^ ^l^g ^IXI^ t^e(4c)8 0.75eV2i 2»M ^IXI^ g DhXI ¥^0il *l XI 5^01 §^ 

M Sl^i^l m 100/vm ^'Olg JI&CK 

^^1 £ 22J 3^FXI J\^m ^^'^o£ ^SSPI ?|«H/dfe 3 g« 0 | AH £ §»S010* WfeCB. 01^^ ^ M0I0II 12 

sie? s^d us ^^i ^tr°£ m^mow ojss^i ^^o S ^h^s §^m>iu. oiee ^se^^m^ ^^eick 

Jdl^OI ^tf ^ls ^^Xl^ ge^i n-S^(10)HI g«^£ ^g^oj p-2^(9a. 9b. 9c)m 3\X\W. &±X\ M^AIOIIb g XI Oil 

S^mH. 9b. 9c S^Oil M^M. 9a 2^011 gf^g g^SIOI g^S dl0|Oj±£. g Si ii 4=^ dFOICH^^I oj ^ h 

3^=1 met. 

£ 3aO||AH 3i^ B ^§0j| CLfE ^Ail ^A| 0||A|£^AH. ^1^ ^^Ah2| Aj|^ Zil^S UEKH^DK 
InP ^ItKDOll InGaAs 011x1 ^^g(13). InP hHHie(2)M £ 3a2l ^01 1§^§§ ^DK 

□ S £ 3bB| @2£2[ ^Ol iSt S^l ¥^0il 1 50m ^0|£j ^I^^Xf(12)M AF5! SA>/SSf&|2JO£ §^°[CL 

OlffH tl^^XISJ ^^|^ LD^ »S mSOl ^ XI 6^ *(1.3/«)0|| CH8H 9 CH ffl»&A^ SOIUS* 

5§ ^ £ 3c2j ^^£21 ^01 iSI S^OII §9&(14)S g^Al^j ^ InGaAsP »£m£S(3). InGaAs/lnGaAsP g^XI ^£ t^S(4) 
InGaAsP g£nl^S(5) 2^21 InP e£H£S(6)2J ^AHCHS ^§ SSI WOI £ 3dM ^^Cl. 

Ol^lAi aae(14)S| 2§il££M1 «g( S elective area growth. 01 m SAGa r 8«)£| S El Oil 2I5H S» 98 ^^1 ^l- 

XI i= 4a £ 4b lr^#£l «H£ a OIIUXI^AH 0.95eV ^ 0.85eVM S feP. 
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SAG'SJ mZ\S= §*2&0| gfe gS(4a) SO? #011 &X\ i^e AfOI(4b)°i gJXI- ^M2J ^Wl^ ^2^1 « 

£g£| °JE SOI yOiZI^ 51 01 CK 

4^ ««(4c)E- InGaAs Oil XI £g§(13}M OlgSICH E 3eSf g.g ^S§i§ x|! >, e! ^ g» flSfbutt gr 

owth)^^ £ 3f2^ ^01 H§ ^§§ mO. 

0\D\M 4^ 31 B«6(4c)OII 2JAWfe 1.55/^ FUSE] &0I S4*tt ^ °iSE^ 2^1 »SS2I ¥^PI- 0.1 *m §£°J 4a. 4b S^Hf 

fc tt£| 0.2/^m §EE£ ^3^1 aSSffl. &!M»£| BBOfll iSWI 4 &EEH( ^H(bulk)H °^ «S8CL 

0\mZi 0! g ^ Oil AH ^ SA^i ^feS S>0| 3 S^^ SICHUfe: 4c Oil S^A|?P| ?l 8H ORH^. SEflf^iE ^§9D. 

3 S^Oil LHe> if § £§0| ^asi ~ UDUI InP WZW^m(6)2\ InGaAs g^#(7)S EE 3g2f &0I US SSSCt. 

£ 3hSJ SSE£f aoi S2 3ISI Ef9 751 SSSPI ?ISH CHi AKmesa)(1 5)B HlSISf ¥M§ OUS^S X il>j^ * □ B £1 D\0\ ^(polyi 

mide) BfSS InP^ XHSQ. 

01 CCH g£i}|£j m &§2| 2825 LD *H:>IS!2£ iSt g^Hf 4*3 ^^S2S »CK 

^HPI S LD gS^lb LDSi 3^01 22 ^I3£§ SftMl 6hOI iSi g<*o^ £11^01 S^£l^ 3££J§ 3Sj» §A!01I lji^X[2J 
^Af uf§ CH^M LD iSi 9>§sUI3l^ IHH 

SE^ i^lt! LD ££131^ m^^OUMS) if^ ^£ BS^jf 4^01 ShOj ¥^ 3£^S>S| lii ^01^ a^SE ^*!Ch 

SidS SSJIfe 4=3 ¥XHE m&m(4c)H\ LHMCH Si)? I LH^SJ 3 ^§1 feOj AH 3£JJi 4=£J »«A|91fe S..7».fi If&Q 



DhX|S*2S EE 3i2F ^01 XH^ (trench) ^1^1 0I8 12 l^O. iil§B| n-E^Jtt 3 p-S^g 

XHIS^h ;>|±= g^^fe g*3 ^ CHI S^^^f ^Elfe HH 31 X! EJ 01 E+IU-SSI g^Jll 3££?g SoH SfclSHQ. l^^I 

MOHSizr SH^SI ^AJii 4^6fi=r S^o^ a^EICN. BHfS g^Jl S^M ^A|8^ ^I^M ^ At CHI ^h&CK 



tihSh ^01 ^ ^§8. i>^Xf 41 (chip) LH CHI ^m. ii^ 3i ^ 4-^ ^I^S xi^^o^Mi. S ^X[9\ 3^HSJ 

mg. si ^ 4§§ ^^xfe a^L^si ^i^ g^x^ mxwm 4= 2i ch ah b^-^isi zi&smi m k 4= sisoi. zn on co^ 

(57) ^?SI g^i . ;• *^" ; 

S^S 1. ,r • 

^^XFS ?^5^ H JE ^ CHIUXI^f AH ^ UE i^ll bH^6^oj BilVs 2i il ^GhS 4=^ D\^m ^AIOII 

xi mm j\i=5 ^±x\o\\ °ich ah. 

emssi ^chi cutt ^i^e 4=isa^ i^ini; 

t^gCHI &JSoK>1 flioiXHLDm ^^WJ\(PD)W ^^2? ^dim^ ^Af§ SIH^X^: 

LD2I- PD AhOICHI ?l Xia^Oi PD oj A f5f^ SnhSSI ^<m^^ S4-6fXI ilg^X^S ^SsH PD LD-S| S4^0* 

SSm^ ^ls= 4=^i^i2£M-i PD^f SSIEI^ ^1 ^X|6^ Sf^ SI 3^.0*: 

^§ 3IH^ ^i3E ^fXI^ 31^ E^XfSI § OhXI S| ^^CHI ^1x1^01 ^141 4^^ ^'OIS i^SHK 

^ ^i^s ^^xi^ (chip) m±x\ 

2. 

»l 1 &0II 21 CH AH. 

a^i »^ g « ? g|E. gs g « ^ g «o, -o^ bH E oiiuxpi- ^o^xi^ 5jg ^§2^ mtz D\^m o\x\^ ^(chip 
) ^as. 

S^H 3. 

HI 1 SOII 91 0\ AH. 

s# s^chi eisii s^si ^^^oii s^si nh3N ens em msm mm^x\m mgmm eissf^i msm 

12. 

aiOIXiSl & m ^e^SJ 4§ i*^2S ^£16^ l§°£ 6h£r ^I^S ^Ul^ U(chip) ^^Xh 
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l\\ 1 SOil ^CHA-j. 

4=gg<*£J ttgfi §J SSEWSSSI es*!S *C«»0| 4=g III ^01^ ^§2£ 5>fe *S Jj^g E+gj g(chip) &±X\ 

EE 
£9? 1 
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